Introduction: Individuals with osteogenesis imperfecta (OI) have bone fragility and osteopenia which cause fractures, mobility restriction and pain. Objective: This article examines a physiotherapy experience with people diagnosed with OI in an OI reference center of Rio de Janeiro. Materials and methods: This was an exploratory qualitative study, based on field notes related to physiotherapy care to 92 patients of both genders with clinical diagnoses of OI, aged between 30 days and 37 years old, during the period [2004][2005][2006][2007][2008]. The analysis comprised a reading of the field notes as a corpus, considering them as a means of understanding the
Introduction
Osteogenesis imperfecta (OI) is a genetically determined condition characterized by extreme bone fragility and osteopenia. It affects approximately 1:5000-10000 individuals (1) . It is a rare and potentially disabling disease, the clinical heterogeneity of which is so striking that the initial classification comprised four groups (2) with a further four added (3, 4, 5, 6, 7) , however, inconsistencies concerning the characteristics and prognosis of each type still remain (8) .
Physiotherapy has played an important role in the motor development and motor and functional rehabilitation of patients with OI in recent years in Brazil. Regulation No. 2305/2001 of the Ministry of Health approved the OI Clinical Treatment Indication Protocol with the medication pamidronate disodium (PD) within the Brazilian National Health System (SUS) and also created the OI Reference Centers (OIRCs) (9) . The Fernandes Figueira National Institute of Woman, Child and Adolescent Health (INSMCA/IFF/Fiocruz), mother and child unit of the Oswaldo Cruz Foundation (Fiocruz) has been accredited as OIRC/IFF and general coordinator of the other OIRC participants in Brazil. Since April 2002, the Physiotherapy Program of CROI/IFF has offered physiotherapy monitoring for these patients, developing specific treatment and providing guidance to their family members.
The few reports found in the literature on the importance of physiotherapy in the treatment of OI, contain little specific guidance. No articles were found that mention which manipulations are effective and recommended, finding only references regarding the need to start the stimuli early. In general, the studies only suggest a program of exercises and positions that will help with the development of muscle strength and conditioning, while maintaining or increasing the range of joint motion, in order to promote bone mineralization through load support promoted by orthostatism (10) ; others consider the use of orthoses or adaptive equipment in order to assist the motor development (11, 12) , as well as advise early mobilization to prevent worsening of bone fragility and muscular weakness. However, they do not provide enough information to guide a clinical approach supported by experience acquired by physiotherapists.
Faced with the limited scientific literature, we sought to listen to and contemplate the reports and complaints of the patients and/or their families, in order to comprehend the difficulties they encounter in their routines and to achieve the necessary care imposed by this disease. Accordingly, with regard to the difficulties related to the motor development and rehabilitation, we focus our work on the explanation and discussion of the postural transitions and variability of movements that give rise to the significant reduction of: (a) defense reaction to contacts, (b) tendency for postural fixations, (c) fear of moving, and (d) soft tissues restrictions, consequently resulting in improvements in the development of body and space perception, and the interactions of the patient with him/herself and the surroundings.
For this, we also employ guidance for the parents, the purpose of which is to try to find responses to the requirements of each patient, taking into consideration the age group and the clinical and social conditions. Through the reports of family members we are able to comprehend doubts regarding the performance of routine activities and care, feelings of insecurity, fear of failure to provide the protection that this condition requires, transcending the purely clinical/physiological aspect and thus facilitating a more efficient form of communication, leading to the strengthening of the bonds among the family members and with the physiotherapist.
Given the above, it becomes very clear that our observations and questions are linked to the proposals of the World Health Organization (WHO), through the International Classification of Functioning, Disability and Health (ICF), as this recognizes the importance of knowledge of diseases according to the functionality, disability and disadvantages related to health conditions and thus expands the areas of practice for health professionals in the knowledge of individuals in relation to their daily lives (13).
In short, this article, linked to physiotherapy performed at CROI/IFF as a public health action, aims to contribute to a deeper comprehension of the human movement in this disease, including the physical, functional and personal repercussions, as well as to provide a foundation for future clinical decisions in order to consolidate conditions for a full life for patients with IO in Brazil.
Materials and methods
This was a qualitative, exploratory study, based on field notes related to the physiotherapeutic care performed in the Motor Physiotherapy Outpatient Clinic of INSMCA/IFF/Fiocruz for patients with clinical diagnoses of IO, attended by CROI/IFF between 2004 and 2008, comprising a case study (14) . These field notes refer to 92 patients with confirmed diagnoses of IO based on the clinical and laboratory criteria used in this reference center, comprising: bone fragility characterized by recurrent fractures; positive family history of IO; blue sclera; early deafness; short stature; dentinogenesis imperfecta; radiographic alterations consistent with IO and osteoporosis assessed through bone densitometry. The ages of the patients ranged from one month to 37 years old.
The notes were written after the first consultations and monitoring, mainly encompassing the description of the physiotherapeutic practices and strategies, family experience with the disease, the opinion of the family members and the patients themselves with regard to gains or in the case of little or no noted improvement, and the recommendations of intervention activities to be reproduced within the family context.
The analysis included the reading of the notes as a corpus, considering the entire record of the field experience as it was developed. We undertook an open and focused encoding, followed by the application of adapted semiotic techniques of Cardoso (15) . We emphasize that we chose to present the results and discussion as a single item, as the separation of them would result in a fragmented exhibition of the history of the experience, the object of our study.
The research project was submitted to the Research Ethics Committee of INSMCA/IFF/Fiocruz and approved under authorization No. CAAE-0075.0.008.000-10. Permission to use the images was given by the parents or guardians through informed consent, without any opposition to the facial registration of the children or those responsible.
Results and discussion
The use of PD in the treatment of IO is still regarded as a recent clinical investment in our country, which required a period of therapeutic developments and attentive observations during physiotherapy that would allow us to evaluate and thoroughly describe the needs of the patients and their family members, as well as obtain sufficient clinical parameters to characterize an effective improvement offered by the Physiotherapy Program of CROI/IFF.
Motility involves the body of the subject in an interaction with the environment and is capable of inducing tactile-kinesthetic, vestibular and proprioceptive sensations (16, 17, 18) .
Given this perspective, we contextualize the ways to expand the possibilities of the physiotherapy aimed at individuals with IO, considering the tactile stimuli and preventive actions as well as the clinical assumptions and knowledge regarding the role of physiotherapy, including them as instruments to fulfill the various therapeutic needs and postulate a preventive clinical attitude.
The implication of fractures in clinical physiotherapy goes beyond simple temporary immobility, being responsible for the worsening of hypotonia, frequently present in many of the patients treated at CROI/IFF, and the discontinuity of the physiotherapeutic treatment. These episodes reinforce the fear of bone fragility, often impeding the performance of tasks by individuals with IO or their movement by family members. This is most evident in young children where the mothers handle their children very little, depriving them of appropriate tactilekinesthetic perceptions, which promote interaction and tactile comfort (18, 19, 20) . Furthermore, the presence of pain is a major impediment to all types of care, constituting a barrier to the proximity of the mother and health professionals.
The recovery from fractures and the effects of a prolonged period of immobility includes an integral recovery that consists of reprogramming and adjustments that need to be "reincorporated" into the body image, into the self-image. However, this recovery/ reincorporation does not automatically occur as a simple process, since it involves the whole system, the whole body, contemplated in its wider dimension. The recovery after each fracture, after each period of immobilization, requires more than the consolidation of the bone: it becomes necessary to learn unique "new ways", for the adaptation of both the central nervous system (CNS) and the person to the self-image and, consequently, his/her social and interactive functionality. In this "new way" some restrictions and guidelines are present, however, the way of incorporating them differs greatly from patient to patient, especially with regard to children.
In youths and adults, the recommendations seem to be accepted more consciously, with self-care and the gradual recovery of functionality being possible; however, in children and infants the issue changes, as they need the effective participation of their parents. This family participation occurs in different and unique ways: there are parents who seek to stimulate the children, encouraging their adaptation to these "new ways" for a "new functional image", and there are others who, due to fear of causing fractures, radically limit the attempts of their children in this rehabilitation process.
Physiotherapists use their hands as an epistemological principle, as a work instrument for the physical examination and the recognition of structural changes through palpation. However, they go further, as their work directly involves the hands as the clinical attribute, and sometimes physiotherapists use their bodies, among other resources, in contact with the patient, as a means of treatment. There is no way to approach individuals subjected to treatment without the touch, this being, more than a manual treatment technique, an important source of information (19) .
With regard to touch, there are many variables to be considered, such as location (part of the body), pressure (light, firm), direction (proximal, distal), frequency and speed (slow, fast), rhythm (regular, irregular) and duration (length of time maintained) (12) .
The alternation, adaptation and adjustments of the touch during the handling should be directed by the needs of each individual and according to their responses. However, in general, they should convey confidence and trust, otherwise they amplify the apprehension regarding the physiotherapeutic intervention. We emphasize that we are referring to touch as a manual contact technique, different from what is known as the therapeutic touch (TT), which is an intervention performed by nursing professionals, developed by Dolores Kreiger and Dora Kunz, and, according to Janet Quinn, cited by Umphred (21) , is based on a set of assumptions based on physics and bioelectromagnetic field principles.
As a way to extend and enhance the knowledge for the professional practice of physiotherapy in relation to tactile stimuli and preventive actions, we expanded our experiences beyond the possibilities that the Physiotherapy Program CROI/IFF was able to offer. As participants of a public health policy, our movements were directed toward approaching the patients during and after the consultations performed in the physiotherapy sector, as well as assisting the parents with specific guidelines suitable to be carried out in their homes, considering the socioeconomic conditions of each. The issue involved both the interaction with the patients, their parents and family members, as well as their adherence to our guidelines, aiming to minimize the fear of the possibility of fractures at the beginning of the motor development or in the recovery period of their children.
The early incentive to perform active movements in a safe environment, even after a fracture, led to important repercussions beyond the reduction of joint contractures, as we noticed improvements in muscle tone and that the handling became well accepted by babies and children. We realized that the specific manipulations allowed changes of position in the crib or bed, providing well-being, better accommodation and a type of movement that became desired by the patients. Our performances began to have an even greater significance than purely therapeutic actions, in that they contributed to better motor control, greater bone strength and muscle strengthening and the reduction of secondary complications, such as edema, poor blood circulation, constipation and atypical motor functions.
The sensory experience of the handling provided became clear due to its relevance in the approach and motivation for the performance of functional activities. The tactile stimuli allowed these experiences to become decisive factors for the treatment, with the improvement of proprioceptive sensitivity, balance, conscientization and organization of the sensorimotor functions, such as playing, dressing and painting, among others, that occur in the environment and that enable increasingly complex movement.
With the predominance of the tendency toward immobility imposed by this disease, the handling led to an approach that provided more comfort related to the postural changes and frequent transfers, facilitating the integration of body awareness related to the action of the movements (22, 23) and of the responses to tactile, kinesthetic and vestibular stimuli. They also helped in the functional capacity of integration with the environment, resulting in increased autonomy in movements, also constituting a preventive clinical attitude.
The planning of strategies as a way to recover the "tactile acceptance" necessary for the physiotherapy interventions in patients with IO, especially babies and children, or after the occurrence of fractures and immobilization time, was decisive in order to create new alternatives for actions to develop a clinical practice that promotes in them the confidence necessary to perform the postural changes and to assist in coordination of the fundamental movements to carry out daily activities such as bathing, feeding and walking, among others.
During our clinical practice, we met with mothers of children with the most severe forms of the disease, who arrived with their children lying on cushions or "egg box" pillows, supported by rolls made with blankets or bath towels, in order to avoid friction as much as possible, or even contact with their bodies, due to their worry about preventing an accident or fracture. They spoke about their difficulties of finding the best position for breastfeeding, of putting them down to sleep and of performing hygiene care, such as bathing and changing diapers. They tried to move them as little as possible, did not sit them in their laps, did not allow siblings to approach them, restricted their handling to a few family members who helped in the care, and only took them from the bed for care activities, believing that they could protect them with these measures. There were cases of suspected abuse and some were referred to the protection council of their region. One mother even lost custody of the child until the diagnosis of IO was confirmed, causing embarrassment, distress and unfortunate emotional repercussions for the entire family.
All this information was essential to perceive the amount of care required by these patients and the importance of the involvement and clarification of their family members. Regarding the guidelines offered to parents, one of the biggest difficulties was related to the adherence to attitudes that promote the appropriate postural changes required for the achievement of the motor milestones of the children. We realized that they understood what needed to be done, however, the main question was: how do I perform them without risk? The insecurity of the mothers was present at all times, throughout the care, and the possibility to stimulate the mobility seemed threatening to them.
In the children, after a period of immobilization due to fractures, this fear became even greater, both for them and for their parents. Therefore, it was important to present them with the means and design appropriate guidelines, minimizing the immobilizing consequences of the fear, which would enabled them to encourage the motor development of their children.
In this sense, water played a key role, not only due to its physical properties, but also due to it promoting sensorimotor integration and enabling the children to return to moving safely and in playful way, without them realizing that they were performing the activities necessary to assist their recovery.
Based on prior knowledge about the benefits of water as a therapeutic resource in many other treatments, and in order to promote specific gains that can be transferred to the ground, we concluded that to be viable parents should offer their children more frequent contact with water. We suggested that they could provide their children with longer periods in the bath, performed in a bathtub filled to the maximum level according to the size of each child, ensuring that the water temperature is maintained as is usual and well accepted, with the children generally enjoying these moments of contact with water.
It was asked that, during this prolonged bath, in addition to touching their children with the intention of cleaning them, they firmly touch the whole body with the hands for the longest time possible. The use of sponges with different textures and observation of the motor behavior of their children were also suggested. As expected by us, these parents reported that the children moved better during the bath and, even more, that they observed the performance of certain movements that they did not do out of the water. They emphasized how the children felt resourceful, without apparent fear and freer to play with their toys and interact.
As these children were developing and their parents becoming confident regarding their mobility, we proposed immersion in small plastic pools, for hot days and in a safe environment, with a size favoring the performance of small movements to the front and side of the body to pick up the toys. This would also allow the execution of some postural transitions, such as moving from sitting to kneeling to all fours, as well as remaining in the sitting position. With these constant activities in the water, the patients better perceived their motor possibilities and their parents were surprised by their performance. Thus, the delay in the motor development was minimized in many cases.
The majority of the children who suffered fractures also benefited from the physical effects of the water, especially those who had already started walking. After removal of the plaster cast, many of them refused to walk due to fear of falling down or insecurity caused by muscle weakness as a result of the immobilization period: they maintained the standing position, however, transferring the weight of the body forward and with support of the arms with some type of structure to aid the balance, without performing the steps. Sweating, a clinical feature of IO, often increased with every attempt to let go of the support, a fact that made the children even more apprehensive and sometimes triggered crying and reluctance to reinitiate walking.
From early on, many children with IO suffer fractures and develop body defense mechanisms in order to avoid pain or movement for fear of recurrences. The experience makes them realize that movements are synonymous with risk, and increases the fear of the parents regarding the need for permanent care when moving.
Despite the comprehension of the majority of the parents regarding the importance of mobility for the development of the children, this becomes an impasse when the children refusal to move about in the environment. There is no way to force them to perform certain functions without them presenting the spontaneous will to do so. For them to accept to move freely, their exposure to an environment that contains stimuli and makes them engage with these incentives is required.
For example, faced with the descriptions of one family regarding the difficulty to reestablish the walking of their child after a fracture, since he did not want in any way to resume putting his feet on the ground and to recommence his routine, we requested information about the daily life of their son including the times of the day when he became more relaxed. In unison they responded that only during bathing did he relax a little more, risking some movements to play, however, remained sitting. Therefore, we planned daily bathing with the use of a large, resistant, plastic pail, compatible with the height and ability of the child, with sufficient water to cover approximately half of the trunk and supported by a non-slip mat to provide stability (Figure 1 ). With immersion, this patient benefited from movements in the standing position, performed squats, lateral waking safely inside the bucket and worked on muscle strength. In addition to the good acceptance by the child, the use of this device promoted increased interaction with the family, helping to reveal the natural abilities and efficiency of movement, with the patient freely reinitiating walking in other places, which resulted in loss of the fear of playing in diverse environments, such as playgrounds and party houses, leading to him to interact with other children. forward walking; supporting herself on the bars, she achieved free mobility for activities and games which simultaneously fulfilled her physiotherapeutic activities without fear. After a few days of activity, walking was achieved out of the water without suffering. The water provided the patient with confidence and represented a safe way for the parents to encourage their daughter to walk (Figure 2 ).
Figure 1 -Adapted devices
In another similar case we designed, together with the family, a larger swimming pool for use in the outdoor area of the house, such as the garden or garage. For this, water pipes and connections with the material polyvinyl chloride (PVC), recognized as hard and resistant, were adapted into a structure of connected parallel bars arranged securely and attached to the plastic pool. The child began to perform lateral and We highlight that the success of this experience led us to the idea of encouraging the practice of swimming for children and adolescents who expressed willingness to practice some type of sport, however, were faced with the barriers imposed by the majority of them, such as high impact, the collision of bodies and possible falls. The guidance for this practice was only indicated for those with motor qualities and also to transfers to the wheelchair. The family members were involved in encouraging mobility, despite initial resistance, because in addition to the known fear of fractures ("countless" according to their statements), due to the debilities of the adolescent, they had already given up, after long periods of insistence, on the performance of movements, which had further contributed to her motor weakness and deformities. The family eventually moved to Rio de Janeiro and the patient returned to school, made new friends and went on to have an active social life. The wheelchair became an acceptable means of mobility, with new possibilities and conquests.
Babies, in turn, are patients who raise concerns about the efficiency of the clinical practices because they are in full psychomotor development. These concerns are magnified when we face the exacerbated fear of parents related to allowing the mobility of the infants for fear of causing fractures. Despite this fear permeating the universe of all those who care for these babies, including health professionals, knowledge of the need to stimulate motor gains should be emphasized. It becomes necessary to guide parents in order to prevent the restriction of mobility entailing problems and delayed motor development.
In one of the cases treated, which illustrates this situation, the parents could not position the child with the body organization necessary for good postural alignment. We advised them regarding the positioning of the hands to hold the child and stabilize his positions. Thus, our aim was to provide new perspectives to see the environment and interact with it, and with the people around. Gradually, the parents felt able to collaborate with the suggested positioning and with the daily activities proposed for the baby. Comprehending the importance of positioning him correctly so that he could observe and explore the environment from other angles or levels also provided new possibilities of proximity and care (Figure 4) .
The involvement of the children during the physiotherapeutic treatment makes a difference, because this allows the motor responses to be expressed with higher quality and their attention to be maintained for longer. However, this does not simply occur with children with IO, as they face barriers imposed by the disease, such as pain and difficulty in moving due to bone deformities and muscle weakness, in addition to the fear already perceived and identified as a constant factor.
for those needing to work the respiratory muscles, due to presenting retraction of the inspiration accessory muscles, pectus excavatum or scoliosis. With swimming, these patients can use the properties of water in all its aspects, as the absence of gravity provides greater freedom of movement and the possibility to work on large groups of muscles without impact (12) . Added to the physical and respiratory issues mentioned are related benefit, such as sociability and improved self-esteem.
Another problem which we faced was that of the children who make early use of a wheelchair and often develop severe scoliosis, progressing to respiratory complications. The first step is to perform a comprehensive evaluation of the restricted motor possibilities. In general, children thus affected have great difficulty performing postural transitions, such as the transfer to a wheelchair or elsewhere, walking with support equipment or even dragging themselves along the floor. With the performance of the systematic assessment, we conclude that the guidelines should primarily focus on these difficulties and that the adherence of the parents or guardians is dependent on the comprehension that the movement depends on the change in position or posture, involving, as highlighted by Hamill and Knutzen (24) , in addition to the obvious energy expenditure, control and the production of force.
The case of one adolescent, in our sample universe, exemplifies this issue well. She came from another state to start treatment at CROI/IFF; she could not even lie down and would sleep practically sitting, remaining in this position with the support of pillows or cushions. She presented serious deformity of the chest, severe scoliosis and moderate repertory difficulty with exertion. She was transferred from the bed to the wheelchair only when taken to the bathroom or when she had to leave the house. Her social life was limited to the family and a few neighbors; she no longer attended school and had virtually no friends her age. We started with the training of incomplete postural changes and focused on the transition from the sitting position to lying down. The first effort was to help her lose the fear of lying down, as this caused her great discomfort, including difficulty breathing. Little by little, we reduced the height of the pillows to arrive at a normal height. Then we trained the sitting position without support, which was greatly celebrated by the patient because she had no longer believed it would be possible ( Figure 3) . Finally, we proceeded Nevertheless, the initial approach to these children should be directed toward interaction, considering the first stages of sensorimotor intelligence and the later stages of cognitive development, based, according to Fonseca (18) , on what Piaget called internalization, as well as on the active imagination of intentional motor acts. For Fonseca, both are projected in the movements with objects, as it is through them that young children are able to acquire the ability to "anticipate and make realistic predictions of changes in the environment" (18, p. 94) .
In accordance with such assertions, we always propose a functionally relevant approach. We suggest the manipulation of objects and toys, starting with the most simple and light, gradually introducing the more complex and heavy, in order to retain the child's attention and increase the length of the handling ( Figure 5 ). In these moments we are attentive to whether they perform activities with the best possible biomechanical alignment, while simultaneously working the muscle groups required to maintain good posture and stimulate functional independence. Thus, convinced that, as with motor control, motor learning arises from a complex process of perception, cognition and action (25) , we aim to provide all the stimuli, seeking these aspects and also that the activities and positions have enough time to occur, through the processes involved in the interaction of the body systems and the environment.
In summary, the analysis of our experience allows us to state that the motor act in patients with IO is related to diverse factors. It is evident that to understand the aspects involved in the physiotherapy offered at CROI/IFF, we must take into consideration the dynamics surrounding the complex relationship between the individuals and their environment, also paying attention to their particular experiences.
Conclusion
The experience of CROI/IFF demonstrated that physiotherapy work is an instrument of fundamental importance for improving the motor skills of individuals with IO. However, to contextualize their universe and that of their family members is essential to perceive the dimension of the aspects involved in the treatment.
Given the experience acquired and the results achieved we suggest, with respect to clinical physiotherapy as a treatment complementary to the use of PD, that the care directed toward patients with IO should be expanded, in order to show the tactile-kinesthetic stimuli and preventive actions as therapeutic attributes of recognized value, both in terms of their efficiency and as important sources of information in the treatment. We therefore emphasize that the physiotherapeutic approach involves not only the neurofunctional components, but also covers the multiple dimensions of the patients and their family members. From this perspective, the work should be developed in the direction of engagement with a learning process that promotes changes in the sensorimotor perception, as a means of social integration, through the potential of patients and the recognition of their competence and pleasure in the exercise of their own abilities. Furthermore, the experiences described here also refer to the therapeutic tools that support the quality of information sent to the CNS, in order to encourage better body organization. The therapeutic resources used favored effective responses to the clinical practice, allowing a better dimensioning of the importance of the tactile stimulation and of the motivation of mobility as main aspects in the physiotherapeutic care to patients with IO.
